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Abstract 
Introduction: As a response to the shortage of prescriptionists in Northern Sweden, a web-based 
Bachelor of Science in Pharmacy program was introduced at Umeå University in 2003. This study 
explored who is likely to enrol and graduate from the web-based bachelor program and whether the 
program has addressed the shortage of prescriptionists in rural Northern Sweden. 
Methods: Data from three different sources were included in this study; the initial cohort including 
students admitted to the program in 2003 (survey), the entire cohort including all people admitted to 
the program between 2003 and 2014 (university’s admissions data) and the alumni cohort including 
graduates who participated in an alumni survey in 2015. 
Results: A typical student of the web-based pharmacy program is female, over 30 years of age, 
married or in a de-facto relationship and has children. Furthermore, the students graduating before 
2009 were more likely to live in Northern Sweden compared to those graduating later.  
Discussion and conclusion: The results indicate that the introduction of a web-based bachelor of 
pharmacy program at Umeå University was to some extent able to address the shortage of 
prescriptionists in Northern Sweden. Web-based education may potentially help address the 
maldistribution of health professionals by providing flexible education opportunities.  
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Introduction 
 The maldistribution of health professionals in Sweden and elsewhere possesses a problem, 
leading to shortage of professionals in rural areas. There are two main issues: one of distance and 
one of highly disparate population trends in rural versus urban areas. In Northern Sweden the 
shortage of professionals in rural areas is particularly acute for doctors, specialised nurses, dentists 
and pharmacists/prescriptionists.1 In this context “rural” refers to settlements and towns outside urban 
areas including regional centres.2 Past research has shown that there are multiple, complex and 
overlapping issues for the recruitment and retention of health professionals in rural areas. Factors 
associated with higher probability of practicing in a rural area are: growing up in a rural community, 
rural background (origin), presence of family members, having a rural placement and preference for 
small communities and rural lifestyle.3-5 
 
 In order to overcome the maldistribution of healthcare professionals, countries such as Australia, 
the US and Canada have implemented a number of initiatives to increase the number of pharmacists 
working in rural areas. Initiatives have focused on two areas: increasing the pharmacy workforce and 
providing incentives for pharmacists to work outside major urban centres. In Australia incentives have 
been provided for pharmacy students to undertake placements in rural and remote areas of Australia 
and pharmacy schools have been established in regional and rural areas.6 The latter incentive 
appears to have a positive impact on the pharmacist workforce.4 
 
 In Sweden, there are two different professional degrees within pharmacy: prescriptionists and 
pharmacists. Prescriptionists have a three-year degree (bachelor), mainly work in community 
pharmacies, and are typically involved in day-to-day dispensing and counselling with patients. 
Pharmacists have a five-year degree (master) and work in community pharmacies, hospitals, the 
pharmaceutical industry, universities and government. Both degree programs are offered at Umeå 
University in Sweden. However, this paper focuses on the bachelor program. 
 
 In the late 1990s, a shortage of prescriptionists was observed in Sweden. This shortage was 
especially pronounced in Northern Sweden. As a consequence of this shortage, pharmacies had to 
reduce their opening hours and in some cases even shut down.7 As a response to the shortage of 
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prescriptionists in Northern Sweden, a web-based Bachelor of Science in Pharmacy program was 
introduced at Umeå University in 2003.7 This was the first web-based pharmacy program in Sweden. 
A web-based approach was chosen partly to facilitate the future recruitment of prescriptionists to the 
northern part of the country. Apoteket AB, the state pharmacy monopoly at that time, supported the 
introduction of the program. Figure 1 shows the trends in number of registered prescriptionists in 
Sweden between 1999 and 2014, divided into Northern and Southern Sweden (see the map in Figure 
3).8 The trend in Southern Sweden is that the number of registered prescriptionists is decreasing, 
whereas in Northern Sweden the opposite is observed. The trends in the number of registered 
prescriptionists in three counties in Northern Sweden (Västerbotten County, Norrbotten County and 
Västernorrland County) are shown in Figure 2.8 These counties were the primary targets when the 
pharmacy program was established with a particular focus on Västerbotten County.  
 
 In the web-based pharmacy program, education is mainly conducted online with some 
mandatory gatherings on campus in Umeå. The online material contains recorded and streamed 
lecturers, assignments, animations and simulations. Assessments are conducted through various 
methods, for example written exams and reports, online assessments/tests, oral assessments both 
online and during gatherings at campus and laboratory work on campus. The written exams can be 
undertaken at the university or at other universities and municipal learning centres. The rules and 
regulations established by the university regarding written exams apply irrespective of where the 
exam takes place. The Bachelor of Science in Pharmacy program has offered different forms of study 
over the years, including both local study groups and distance groups. The purpose of the local study 
groups was to facilitate the recruitment of students living in areas of Sweden where a shortage of 
prescriptionists was identified, with the aim that these students, upon graduating, would remain in 
those areas. The students belonging to a local study group would have face-to-face meetings with 
teachers on a regular basis at these specific locations. For students belonging to the distance group, 
these regular meetings were held online instead. All students followed the same curriculum and had 
regular on-campus meetings at the university (2-4 times each semester). When applying to the 
program, the students chose which local study group they wanted to belong to or if they wanted to 
belong to the distance group. Each group had a limited number of positions. Figure 3 shows the 
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location of the local study groups offered between 2003 and 2014. The Bachelor of Science in 
Pharmacy program at Umeå University is not offered as a campus-based alternative.  
 
This study will report on the experiences of the first web-based pharmacy program, a bachelor 
program established in regional Northern Sweden. More specifically, the study explored who is likely 
to enrol and graduate from the web-based bachelor program and if the program has addressed the 
shortage of prescriptionists in rural Northern Sweden. 
 
Methods 
Ethics 
All participants of the surveys were informed that data would be treated as strictly confidential and 
that all the information would be de-identified. According to Swedish law, ethical committee approval 
is not mandatory for this type of study. 
 
Study participants 
Three groups of participants from three different sources were included in this study. The first 
source was the initial cohort and included students admitted to the Bachelor of Science in Pharmacy 
program in 2003. The second source was the entire cohort and included all people admitted to the 
Bachelor of Science in Pharmacy program between 2003 and 2014. The third source was graduates 
who participated in an alumni survey.  
 
Data collection 
Initial cohort 
All students admitted to the Bachelor of Science in Pharmacy program in 2003 (n=109) were 
asked to complete a survey at the beginning of the first semester (response rate 99%). The survey 
asked questions about their background, living conditions, choice and expectations of the education 
and expectations of the future work setting. 
 
Entire cohort 
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Admission and graduation data of all students were collected from the university’s administrative 
system in 2015 (2003-2014, n=493). 
 
Alumni cohort 
All students who had graduated with a Bachelor of Science in Pharmacy between 2006 and 2014 
were invited to participate (n=493). Information about 200 people was obtained, which produces a 
response rate of 41%. The survey asked the graduates about their work setting, job satisfaction, 
education satisfaction and demographics. In the present study the results regarding work setting are 
included as well as demographic information about the graduates: sex, date of birth, marital status, if 
they had dependent children, country of birth and region where they lived. More detailed information 
about the alumni survey can be found elsewhere.9, 10 
 
Data analysis  
Descriptive statistics were used to summarise the data from all sources. In order to investigate 
whether the program had addressed the shortage of prescriptionists in Northern Sweden, a chi-
square test was conducted to explore the associations between the regions where the graduates 
currently live and year of graduation. The regions where graduates live were dichotomised into 
Northern and Southern Sweden, and the year of graduation to early cohort (2006-2009) and late 
cohort (2010-2014). A p-value of <0.05 was considered statistically significant. Responses were 
analysed using Stata 11.0 for Windows (StataCorp LP, College Station, TX) and Statistical Package 
for the Social Sciences (SPSS) for Windows version 23.0.  
 
Results 
The results are structured as follows: the first section will describe the initial student cohort, 
which enrolled in 2003, the second section will describe the entire cohorts of students between 2003 
and 2014 and the third section will describe the characteristics of the graduates between 2006 and 
2014. 
 
Characteristics of the initial cohort of students (2003) 
  
 6 
The results from the survey showed that students were on average 32 years old at admission. 
The majority of the students were female (94%) and lived in Northern Sweden (83%). Over 80% of 
the students were married and more than half had children (55%) (Table 1). More than 60% of the 
students owned their home and the students had on average only moved to another address 1.4 
times over the last 10 years. Nearly 60% stated that they would not have begun studying if the 
program had not been available as a web-based program. The factors of most importance to the 
students when choosing their education were that they considered it to be an interesting program, an 
education leading to an interesting job and that it gave them an opportunity to get a job close to their 
hometown. The majority of the students (82%) wanted to work in a community pharmacy after 
graduation. Regarding the question of where the students wanted to work after graduation (i.e. 
region), the results showed that to a great extent, the students wanted to work where they lived at the 
time of admission and that the economic compensation they would require to consider moving was in 
most cases unreasonable. 7  
 
Characteristics of the entire cohort (2003-2014) 
A total of 601 students enrolled in the Bachelor of Science in Pharmacy program between 2003 
and 2011 (those estimated to graduate between 2006 and 2014) and 493 students obtained a 
Bachelor of Science in Pharmacy degree from the university between 2006 and 2014. This gives an 
approximate throughput of 74%. Table 1 shows the characteristics of the cohort of students 
graduating between 2006 and 2014 based on admissions and graduation data from the university’s 
administrative system. The majority of the students were female and living in Sweden. The average 
age at enrolment was 32 years and at graduation 35 years. Figure 4 shows the average age of the 
students as a function of enrolment year between 2003 and 2011. Figure 5 shows the number of 
students enrolled (2003-2011) and graduated (2006 and 2014) respectively. The average time to 
graduation for the students was 2.9 years with a range between 1.2 and 11 years. For comparison, 
Figure 6 shows the students’ age at graduation at the four universities in Sweden currently offering 
Bachelor of Science in Pharmacy programs. 
 
Characteristics of the graduates based on the alumni survey 
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The characteristics of the graduates participating in the alumni survey are shown in Table 1. The 
majority of respondents were female (96%), born in Sweden (80%), married or in a de-facto 
relationship (88%) and employed in community pharmacies (85%). The average age was 40 years 
and the mean time since graduation was on average 5.4 years. In order to investigate whether the 
program had addressed the shortage of prescriptionists in Northern Sweden, an analysis was 
conducted based on the region where they currently lived. The results showed that students who 
graduated between 2006 and 2009 were more likely to live in Northern Sweden compared to those 
who graduated between 2010 and 2014 (p <0.05) (Table 2).  
 
Discussion 
 This study describes the characteristics of students who enrolled and graduated from the first 
pharmacy distance program delivered in a web-based format in Sweden. The students who graduated 
before 2009 are more likely to live in Northern Sweden compared to those who graduated later. 
 
 The study showed that the typical student enrolling in the web-based Bachelor of Science in 
Pharmacy program was female and a little over 30 years of age. Compared to campus-based 
university students, distance students are older.11 In Sweden, the median age of enrolled students 
irrespective of discipline/subject has been around 25 years for the last decade.11 The median age of 
all graduates in Sweden is around 27 years, and a slight decrease in median age has occurred over 
the past ten years.11 Additionally, compared with other pharmacy graduates, the age profile is 
somewhat different at Umeå University compared to the other universities (Figure 6).12 The other 
universities have campus-based pharmacy education, except Linnæus University, which offers both 
campus-based and distance-based education. The fact that our students are older is likely to be due 
to the web-based format of the education. Previous studies have shown that older people are more 
likely to choose web-based programs than younger people.13 Distance education has been shown to 
overcome the limitations of time and space; it is flexible and accessible around other life and work 
commitments.14-16 This may be why web-based programs attract certain types of students, e.g. 
students with the need for greater flexibility in their studies because of work and/or family 
commitments. A previous analysis showed that students who chose to study pharmacy at Umeå 
University because it offered distance education were on average older, in a relationship and had 
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dependent children.9 Several factors, e.g. older students and/or students with dependent children, 
indicate that other groups of students have enrolled in the program compared to those usually 
commencing higher education. Equity in terms of allowing different groups to access higher education 
was also one of the aims behind the introduction of the web-based program.7 
 
 The study showed that there is variation in both the number of enrolled and graduated students. 
The number of students admitted is governed by the state funding received by the university and 
consequently, the variation in graduates is a reflection of the variation in the number of admitted 
students. The number of students admitted to the program has decreased and has now settled at an 
annual intake of around 30 students. The overall throughput over the years, 74%, is rather high taking 
into account that the program is web-based and it is also in the same order as many campus-based 
programs.17 Web-based programs generally have a lower throughput compared to campus-based 
programs.18-20 The high throughput observed might be a reflection of the relatively mature students 
aiming for a professional degree where the job market is favourable, thus making the students highly 
motivated to complete their degree. Furthermore, the throughput is probably slightly underestimated 
since not all students admitted in 2011 graduated in 2014, but later. It was not possible to further 
investigate the reasons for student drop out in this study e.g. whether this was due to academic 
performance or personal reasons, because that information is not routinely and systematically 
collected. There is considerable variability in years to graduation. Some students may enrol in the 
program and start during a later semester due to having academic credits from e.g. a pharmacy 
program at another university, thus decreasing time to graduation. On the other hand, some students 
may need more time than the stipulated three years before they graduate, e.g. due to study breaks 
because of poor academic achievement, job opportunities or parental leave. Furthermore, the 
semester starts in early September and ends early June, thus making the on-time graduation time-
frame a little less than three years. 
 
 When the program was first introduced in 2003, it offered students two forms of study: five local 
study groups located in strategic rural areas in Northern Sweden and a distance study group. As a 
consequence, the majority of students in the 2003 cohort lived in Northern Sweden since this was 
where the local study groups were located and people living in these regions were eligible to apply. 
  
 9 
Furthermore, the university’s marketing efforts were directed towards Northern Sweden in order to 
facilitate the recruitment of students. The analysis showed that the students graduating between 2006 
and 2009 were more likely to live in Northern Sweden compared to students graduating later. Since 
the students enrolled in the first cohort generally wanted to work near where they lived, this could 
eventually counteract the identified shortage of prescriptionists in those areas. Furthermore, there has 
been an increase in the number of registered prescriptionists in the northern counties (Figure 2) 
suggesting that the purpose of facilitating the access of prescriptionists in those areas has been 
achieved. In 2009, the pharmacy market changed and went from one state-owned company to 
several privately owned companies. As a consequence, there has been an increase in the number of 
pharmacies in Sweden, especially in urban settings. In 2016, there were 1,392 pharmacies in 
Sweden, an increase of 50% since 2009.21 Today there is a strong demand for prescriptionists in 
Sweden: the total number of graduates is not sufficient to cover the pharmacy market’s demand for 
prescriptionists due to the increase in the number of pharmacies and retirements.22 However, today 
the shortage is mainly identified in urban settings in the south of Sweden, where the increase in the 
number of pharmacies due to the changes in the pharmacy market have been most pronounced. 
 
 Over the years, different local study groups have been offered at different locations in the country 
(Figure 3). The university decided upon the location of these local study groups from year to year. The 
decision was based on the number of eligible students in a certain area: the application numbers in 
previous years, and where a shortage of prescriptionists was identified. A shortage of prescriptionists 
was for example identified in the southern part of Sweden in 2007-2013 and therefore local study 
groups were positioned there. Consequently, the cohort graduating between 2010 and 2014 was less 
likely to live in Northern Sweden. Since 2015 the local study groups are no longer offered, because it 
became more and more difficult to recruit a sufficient number of students to these groups. Therefore, 
the university decided to only offer a distance study group and consequently, the students are based 
in rural areas to a lesser extent, but elsewhere in the country. A shortage of prescriptionists has also 
been identified in Norway, and therefore a study group with Norwegian students in Norway has 
occasionally been offered. Furthermore, between 2011 and 2014, pharmacy technicians in Norway 
were trained to become prescriptionists through contract education in order to facilitate access to 
prescriptionists in rural parts of Norway.  
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 This study reports on the experiences of developing and designing the first web-based pharmacy 
program in Sweden. The results may be of interest to those planning to start a web-based education 
or those already working with web-based education within pharmacy or other areas. Furthermore, by 
exploring who enrols and graduates from a web-based pharmacy program it is possible to better 
target the student group, which may be helpful in the recruitment process. Distance education in a 
web-based format may allow people living in rural areas to access higher education, thus posing as 
an alternative to more traditional campus-based education and perhaps alleviating the shortage of 
healthcare professionals in those areas. Future research may include a more in-depth study of those 
admitted to distance education today, their goals and expectations. This would be important when 
addressing issues around future planning and development of the program. In addition, further 
analysis of those dropping out of the program could be beneficial in this respect. 
 
The official data obtained is on the number of registered prescriptionists; this is not necessarily 
the same as prescriptionists working in community pharmacies. However, considering that registration 
must be issued by the National Board of Health and Welfare in order to work in a community 
pharmacy and that the majority of prescriptionists in fact work in a community pharmacy, this is 
regarded as a good estimate of the pharmacies’ access to prescriptionists. Another limitation of this 
study is selection bias. The graduates who chose to complete the alumni survey are different from 
those who did not complete it. However the characteristics of this group are similar to the ones 
described using the administrative data. Another limitation is that the alumni survey asked where the 
graduates currently live. This is not necessarily the same as the area in which they lived during their 
university studies. However, according to the initial cohort survey most students noted that they 
wanted to work where they lived once they completed their studies. Thus it is likely that upon 
graduation, the students remained in the same region to a great extent. Therefore, the establishment 
of the bachelor program with strategic local study groups in the northern part of Sweden in 
combination with a web-based approach was at least to some extent able to address the shortage of 
prescriptionists in this region. The web-based approach may potentially help address the 
maldistribution of health professionals by providing flexible education opportunities.23, 24 
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Conclusions 
A typical student enrolling in the web-based pharmacy program is female, a little over 30 years of 
age, married or in a de-facto relationship and has children. The introduction of a web-based bachelor 
of pharmacy program at Umeå University was able to address to some extent the shortage of 
prescriptionists in Northern Sweden. A web-based program may potentially help address the 
maldistribution of health professionals by providing flexible education opportunities. 
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